Background: At-risk alcohol use is associated bi-directionally to unemployment, and decreases chances of reemployment. Brief alcohol interventions (BAI) can reduce at-risk alcohol use. This study aimed to investigate 15-month effects of BAI on unemployment among persons with at-risk alcohol use. Methods: As part of the randomized controlled 'Trial on proactive alcohol interventions among job-seekers, TOPAS', 1243 18-to 64-yearold job-seekers with at-risk alcohol use were systematically recruited at three job agencies in Germany (2008/09), and randomized to (i) a stage tailored intervention based on the trans-theoretical model of intentional behavior change (ST), (ii) a non-stage tailored intervention based on the theory of planned behavior (NST) and (iii) assessment only (AO). To test the effects of ST and NST on employment status 15 months after baseline, latent growth models were calculated among those initially unemployed (n = 586). Results: In all three groups, unemployment significantly decreased over 15 months (ST: odds ratio, OR = 0.06; 95% confidence interval, CI: 0.01-0.27; NST: OR = 0.04; 95% CI: 0.01-0.18; AO: OR = 0.05; 95% CI: 0.01-0.21). No intervention effects were found on unemployment. Age (P = 0.002), school education (P = 0.001), self-rated health (P = 0.04), the Alcohol Use Disorder Identification Test-Consumption score (P = 0.02) and motivation to change (P = 0.04) significantly affected the development of unemployment over time. Conclusion: After 15 months, no BAI effect on unemployment was found. The mediated effect of BAIs on unemployment could be a longsome process needing longer follow-ups to be detected.
Introduction
U nemployment has been shown to be associated bi-directionally to health and health behaviors. 1 While unemployment affects indicators of physical 2 and mental health adversely, 3 studies also showed that health risk behaviors and suboptimal health increase the risk of becoming unemployed and lower the chances to be reemployed. 4 Consequently, employability might be enhanced by improving health behavior and health status of unemployed individuals. 5 Thus, unemployed individuals are in special need for interventions on health behavior. 6 One possible approach might be reducing at-risk alcohol use 7 as alcohol-related morbidity was shown to be associated to unemployment. 8 An intervention among individuals with alcohol dependence was shown to successfully increase rates of abstinence and chances to be re-employed. 9 Similarly, chances of re-employment might be enhanced among atrisk drinkers. At-risk drinking may be defined as more than seven drinks per week or more than three drinks per occasion for women and more than 14 drinks per week or more than 4 drinks per occasion for men. 10 Brief alcohol interventions seem to be promising in reducing at-risk alcohol use; 11 also among jobseekers with initially low motivation to change drinking. 12 However, only few studies have investigated BAI effects on other, although closely related life-domains.
In a preceding study we showed that the theoretical background used for designing interventions for populations with primarily low motivation to change alcohol use, makes a difference concerning their efficacy. 12 We tested two theory based interventions. Intervention A was based on the trans-theoretical model of intentional behavior change (TTM 13 ) representing 'stage models'. These models assume that behavior change happens in distinct motivational stages, and that interventions are most effective when tailored to the individual stage of motivation. According to the TTM, individuals move from not thinking about change (precontemplation), through being ambivalent about change (contemplation), planning to change (preparation) and manifesting change (action) to maintaining change (maintenance). Cognitive-affective and behavioral processes of change help people move through the early and later stages, respectively.
14 Moving through the stages is associated with changes in the perception of the pros and cons of change (decisional balance) and one's own situation-specific belief in the ability to change (self efficacy). Intervention B was based on the theory of planned behavior (TPB; Ref. 15) representing 'continuous' behavior theories that assume that a single prediction equation is valid for all individuals. 16 The stage concept has been often criticized due to scarce evidence for the existence of mutually distinctive stages and sequential movement through these stages 17 and due lack of convincing intervention effects. 18 However, lack of intervention effects has been explained by the neglect of the multiple dimensions of the stage models. 18 Interventions that incorporate the multiple dimensions of behavior change theories, and of the TTM in particular, show more convincing intervention effects. 19 In line with these findings our multiple-dimension stage-tailored intervention significantly reduced alcohol use after 15 months among job-seekers with initially low motivation to change compared to the non-stage tailored and no intervention. However, it remains unclear whether these BAIs may have had an effect on unemployment status after 15 months.
In this secondary outcome paper we aimed to investigate whether the stage and/or non-stage tailored BAI reduced unemployment among unemployed individuals over a period of 15 months. We hypothesized that the above described stage tailored BAI might as well lead to a decrease of unemployment in comparison to the non-stage tailored or no BAI.
Methods
The study presents secondary outcome data of the three arm randomized controlled trial 'Trial Of Proactive Alcohol interventions among job-Seekers, TOPAS' (ClinicalTrials.gov Identifier: NCT01311245) described in more detail elsewhere. 12 TOPAS was conducted by the Research Collaboration on Early Intervention in health risk behaviors (EARLINT) in Western Pomerania, northeastern Germany. Informed consent was provided by all trial participants. The local ethics committee of the University Medicine Greifswald approved the study.
Interventions
Both interventions, the stage tailored (ST) and the non-stage tailored (NST), consisted of two individualized computer-generated 3-4 page feedback letters and self-help manuals, each delivered by mail in response to preceding assessments. The baseline assessment was conducted on the ward and a 3-month assessment was conducted by phone. In both intervention groups, baseline letters included normative feedback, e.g. on ones own drinking and responses to theoretical constructs in comparison to others. Both 3-months letters included normative and ipsative feedback, i.e. on intraindividual changes between time points.
ST: Normative and ipsative feedback on the main TTM constructs (decisional balance, self-efficacy, processes of change) was dependent on stage of change. Feedback letters were accompanied by a stagematched manual for further information, advice and practice.
NST: To provide non-stage tailored feedback, assessment data on TPB constructs (attitude, subjective norm, perceived behavioral control, according beliefs and their evaluations) were used, accompanied by information and/or advice and a standard manual. Each text module was independent of any other TPB construct.
Assessment only (AO): The AO control group received minimal assessments and no further intervention.
Recruitment
As described elsewhere, 20 the sample was recruited at three job agencies over 12 months in 2008/09. In Germany, unemployed individuals, those threatened by unemployment, and those below minimal income register at government or municipal owned job agencies to receive unemployment benefit and/or health insurance coverage. There are two types of job agencies with different responsibilities. While type A job-agencies care for the not yet and short-term unemployed (up to 12 months) job-seekers, type B jobagencies care for the long-term unemployed job-seekers (more than 12 months). This study was conducted at two type A and at one type B job agency.
Study assistants asked all adults, who appeared in the waiting area to fill in a questionnaire on health behaviors provided by electronic handheld computers (figure 1). Exclusion criteria were: being younger than 18 or older than 64years, being cognitively or physically incapable, having insufficient German language or reading skills, being already recruited during an earlier visit and being an escorting person. A total of 7396 job-seekers (74.6% of those eligible) participated and provided evaluable alcohol screening measures. Those who screened positive for at-risk alcohol use and negative for particular severe alcohol problems (n = 1717; 23.2%) were eligible and asked to participate in TOPAS. At-risk alcohol use was determined using the Alcohol Use Disorder Identification TestConsumption (AUDIT-C; Ref. 21 ) with gender-specific cut-off values of 4 for women and 5 for men. 22 Individuals with particularly severe alcohol problems at baseline were identified and excluded from further participation using the total AUDIT score 23 and values ! 20. 24 In total, 1243 job-seekers (72.4%) received their allocated intervention (ST, NST or AO). Trial participants received a voucher of E10 by mail. As the aim of this secondary outcome study was to investigate the effect of BAI on unemployment, it includes n = 642 participants unemployed at baseline.
Further assessments and follow-ups
The 3-month assessment and the 6-and 15-month follow-ups were predominantly conducted as computer-assisted telephone interviews. If 10 contact attempts failed, participants received an according questionnaire by mail or were contacted at their homes. The 6-month follow-up participants received a voucher of E30; the 15-month follow-up participants took part in a lottery drawing of 20 vouchers of E50.
Measures

Dependent variable
Unemployment status at baseline and at month 3 was assessed using a single item with three response categories: 'Are you currently (1) unemployed, (2) not unemployed but job-seeking or (3) neither 1/nor 2?' Those answering with category '(1) were categorized as 'unemployed', all others as 'not unemployed'. Unemployment status at months 6 and 15 was assessed using two items. Item 1 asked 'Are you currently employed?' with four response categories: '(0) no, (1) full-time employed with at least 35 working hours a week, (2) part-time employed with 15-34 working hours a week, (3) part-time employed or employed with less than 15 working hours a week.' People who responded (0) or (3) received item 2 'Are you then: (1) still in school or studying, (2) less than 6 months unemployed (3) up to 2 years unemployed (4) more than 2 years unemployed, (5) a housewife, (6) military service, (7) maternity leave, (8) retired?'. Those responding with categories (2), (3) or (4) were categorized as 'unemployed', all others as 'not unemployed'.
Covariates 'Socio-demographic variables' included sex, age in years, living in a steady partnership (yes/no), school education and duration of lifetime unemployment in months. For international comparability common German types of school education were categorized as: less than 10 years, 10-11 years, and more than 11 years of school (including those still in school). All variables were assessed at baseline.
'At-risk alcohol use' was determined at baseline using the AUDIT-C. 21 Three items assess frequency of drinking, number of drinks per occasion, and frequency of drinking six or more drinks per occasion. The AUDIT-C sum score ranges from 0 to 12.
'Motivation to change' was assessed using the German version 25 of the RCQ. 26 The 12-item RCQ consists of three subscales [precontemplation (pc), contemplation (c), action (ac)], with four items each and a five-point Likert scale [strongly disagree (À2)/ strongly agree (+2)]. As described elsewhere 12 two methods of stage allocation were applied consecutively. The RCQ has been reported to be valid in predicting behavior change over time. 27 'Self-rated health' was assessed at baseline with the question 'Would you say your health in general is: excellent (1), very good (2), good (3), fair (4), poor (5)?' This item is known to be an independent predictor of mortality. 28 To achieve reasonable group sizes for analyses, the categories (1) and (2) as well as (4) and (5) were collapsed.
Data analysis
Descriptive statistics and drop-out analyses were conducted with Stata version 12. 29 Intervention effects on unemployment status were investigated calculating a latent growth model (LGM) conducted with Mplus version 6.12. 30 The LGM examined the development of the probability of unemployment over time. Individual differences in development were captured by random effects or latent growth factors representing the probability of unemployment at month 15 (intercept, time scores: 1, 1, 1) and the linear rate of change from month 3 to month 15 (slope, time scores: À4, À3, 0). Unemployment was modeled as a binary variable, i.e. unemployed (1) vs. no longer unemployed (0) was regressed on the growth factors using a logit model. Maximum likelihood estimation with robust standard errors was applied using all available data (i.e. all participants who completed at least the 3 months-assessment or one of the two follow-ups contributed information, n = 588) under a missing at random assumption (MAR 31 ). To allow for chance imbalances and to make the MAR assumption more plausible, baseline variables (sex, age, living in a partnership, school education, duration of lifetime unemployment, self-rated health, AUDIT-C and motivation to change) were included as covariates. Two cases were excluded from the analysis due to missing values on the covariate 'duration of lifetime unemployment', resulting in 586 cases, included in the final analyses. For reasons of interpretability age, duration of lifetime unemployment and AUDIT-C were mean centered.
To test the effect of BAI on unemployment, the two latent growth factors were regressed on study group. Odds ratios (OR) and 95%-confidence intervals (CI) are presented. A P values < 0.05 was considered significant.
Results
Sample characteristics
Of the sample (n = 586; ST: n = 196; NST: n = 196; AO: n = 194), 403 (68.8%) were male (table 1). The mean age was 32.0 (SD =11.8) years. The mean duration of life-time unemployment was 31.6 months (SD = 44.0). The mean AUDIT-C score was 5.7 (SD = 1.4).
The 586 participants who provided data for analyses differed from those unemployed participants who did not provide data for the analyses in terms of motivation to change: they were significantly less often in contemplation (P < 0.05). All other baseline characteristics were not significantly different. A total of n = 537 participated at month 3, and 533 and 450 at the 6-and 15-months follow-ups, respectively. (table 2) . Age (P = 0.002), school education (P = 0.001), self-rated health (P = 0.04), AUDIT-C (P = 0.02) and motivation to change (P = 0.04) significantly affected the development of unemployment over time.
Discussion
We applied latent growth models to investigate the changes in unemployment status in response to two different BAIs and assessment only. Although our stage-tailored BAI reduced alcohol use among jobseekers with initially low motivation to change their drinking, 12 we did not find significant study group differences with regard to changes of unemployment status over time. All study groups significantly reduced the odds of being unemployed. Thus, increased reemployment rates in the assessment only group mainly contributed to the lack of intervention effects. A few further explanations are possible. First, we used relatively low cut-off values to identify at-risk drinking. The impact of reducing alcohol use on re-employment might not be as high among at-risk drinkers as the impact of abstaining from alcohol among alcohol dependent job-seekers 9 as at-risk drinkers experience lower alcohol problem severity and less negative consequences from drinking. 32 Subgroup analyses among those who indicated to binge drink at least once a week neither revealed any intervention effects (results not shown). As the cutoff values used in his study have been criticized for generating false-positives, 33 our study may also include false-positives, obscuring potential intervention effects. Secondly, the dosage of BAI might have been too low to have an impact on reemployment. There are findings showing that the effect of BAIs increases with higher numbers of intervention contacts. 34 However, in Finland a comprehensive health care intervention over three years could not improve the chances of being re-employed. 35 Third, the negative effects of unemployment very much depend on the national compensation systems. For example, a previous US study found that without monetary compensation at-risk drinking increased among individuals who Note: n, number of cases; M, mean; SD, standard deviation. a: Including those still in school. experienced periods of unemployment, while with compensation atrisk drinking did not differ from stably employed individuals. 36 In Germany, financial benefits are commonly paid and might compensate negative effects of unemployment that lead to health risk behaviors and further unemployment. Therefore, our findings need to be studied in other areas beyond Germany.
Growing chances of being re-employed are mediated by improvement of health status. 4, 5 Our study confirmed that higher initial selfrated health and reduced alcohol use were both associated with lower odds of being unemployed after 15 months. Thus, it might be expected that BAIs that result in reduced at-risk drinking and in improved health can be helpful in improving chances to be reemployed. However, this is a longsome process with results that might not be observed within 15 months.
Individuals who initially indicated high motivation to change (being in 'action') had higher odds of being unemployed after 15 months. It might be suspected that these as well suffer from higher problem severity compared to those with lower motivation to change 37 and thereby getting re-employed is impeded. However, this was a rather small group within our sample and results should be regarded with caution. Given the effectiveness of our stagetailored intervention concerning reduced alcohol use among jobseekers with initially low motivation to change, we calculated subgroup analyses for each motivational stage of change and for collapsed subgroups. However, no intervention effect could be found in neither of the subgroup analyses (results not shown).
Several study limitations should be taken into account. Firstly, measurement of current unemployment status differed at different time points. At baseline and month 3, participants were asked about being currently unemployed; at both follow-ups they were asked about being employed. Although answers were categorized equally for all time points as 'unemployed' or 'not unemployed', information might have been lost and the operationalization might be prone to distortion. Secondly, recruitment was done at three job agencies and the analyses should at best be controlled for recruitment site. However, as the job agencies' different areas of responsibility and duration of life-time unemployment involved one another, we could not control for recruitment site in addition to duration of lifetime unemployment. Thirdly, the sample was recruited from one single area characterized by an elevated unemployment rate in comparison to Germany in general ). Thus, despite personal factors, structural aspects as well might have a great impact on re-employment. Fourthly, further factors such as mental health which was not assessed in our study but is associated to unemployment 3 might influence re-employment itself as well as intervention effects on re-employment; and should be considered in future research.
Despite these limitations, three main strengths should be mentioned: Firstly, this study provides findings on long-term effects of BAIs in non-medical settings beyond year 1. Secondly, our sample was recruited proactively at job agencies which may have contributed to a high proportion of participants with low socioeconomic status, a subpopulation otherwise hard to reach for health research. 40 Thirdly, LGMs were conducted, giving the opportunity to model the trajectories of unemployment status over a period of 15 months and how these trajectories vary among individuals who were assigned to different study groups and with differences concerning socio-demographic and socio-economic background as well as health behavior. Further LGMs are suitable to handle missing data properly. Notes: CI, confidence interval, reference categories in parentheses. OR, odds ratios. Significant associations (P < 0.05) are shown in bold.
